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Serial No. Not Yet Assigned 
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For: Method For Forming UBM Pads And Bumps On Wafer 
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Malcolm J. MacDonald 
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- A IB *-UBM ( & J& T & M % ) > 

& i£ ^ & & & i& >t ^ & im@ foi a^t » n. 4fc - A m sl 

a • t£ # & % 4& 4l & € 3t A & & Ifc i$i UBM 4 >§ ' £fe M 
t£UBM 4| >f . *X1& /&UBM ^ # . 



14 * &3L&Wm%r (&WZm : METHOD FOR FORMING UBM PADS AND BUMPS ON WAFER) 

A method for forming UBM (under bump 
metallization) pads and bumps on wafer is 
disclosed. After a plurality of openings formed 
on a bump photo-resist layer, a liquid positive 
photo-resist is provided in the openings. The 
positive photo-resist is exposed and developed to 
modify the openings. When bumps are formed in the 
openings, the bumps cover and bond on the UBM 
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45. ^ ( - ) - * -ft * III * : $ 2F m 

2 10 D 211 *f 4fcr 2 1 2 ^ t£ ># 

213 JL © 220 UBM^^J- 230 A J& & PJL # 

2 31 Wo 2 3 2 *j n W 4fc 2 61 & & a 



14 » METHOD FOR FORMING UBM PADS AND BUMPS ON WAFER) 

layer exactly. UBM pads are formed by etching the 
UBM layer, so that bumps after re-flow have an 
un i form height. 
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H tit#*l tt£a#| ffcsfc £«L*#4 ** .=.+«* ft-iH^fi 



fit* ft: 
0*i: 

a m-. 

a *| : 
a *J : 
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JL - &WifLW (1) 

* # 8 fl ft # Bfl *MJBM C fi ^1 ^ ) & Q & & 

* & • ft m fa % m - m. & m ^ubm a a % # & * 

Cflip-chip bonding) i& ft 31 #sp ( inner lead 

bonding ) > flij ^ *o a ft ft ft fa jfr ft jg ^ & >» > £ ft ^ 

A III 22 JH B£ Ji ^ £ ^ & ft . It J& £b J* ft ^ /fc jfc .*£ ^ ^ - B B a 

HI ^- ^. & #1 *?• ^ ' i£ & ID t£ # *f. & & #> ^ ft 4l 53 ft U 
-UBM^^- (Under Bump Metallization pad • fi^T 4r 
$>£^)^&^#&'a*gi&f|[#^^&t£#&ft:^& 

V *pUBM A * A -a ft, K. ^ ' ft £ & &UBM jfcfttt ■ # -ft 
-ft & ft ' *a&H4M'J#5,904,859 ^ 6, 13 0, 141 fife ' teUBM 
& «r A a ft ^ /£ > E) t£ fl ft ^ ^ tfM® #J 4l & ^ j& ^ 

3 ' - « ft b b 8 ® ^UBM ;&^A£&ft^^/&2r>£:ft& 
^UBM & & * & & 4l U m ' *» # 1A H Afr * • & ^ ai, H] 1 10 
4L4t®a^££^>$r^^/fc;fr-UBM^rj!Jil20 > t£UBM $ 
4H 20 ft « Jt B B a HI 1 1 0 4L Jtf ^ni A ft ti * 1 1 2 
(passivation layer ) • 4l & » ^^,-aft^ia>fl30^ 
i£UBM 4r $ 7| 120 _t £ fir » **ffl--5fc*150#jfc«#t*& 
ft & Ri- ,# 1 3 0 » ft«fl**j!a^l30^*ttlt^lif|D 
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JL » &WtLW (2) 

131 » is. Jl # & m % ^ ' i% # ffi om&tp-flH&jfc^A* 
|Sj4Ltafc$M£l32 » # *» # 1 B El m it ' ol3l4:^ 

*fii.itl30"*3fciS^a^^^L*t>fiaMal3l4L>Ji|lt ' i£ * 
M o 1 3 1 J& W /fc # A 'h ISO 4^ ft £p 4t 1 3 2 » >tftt| 

41? & 4 0 ft. ' t£ 4£ & J&140 £Mfc ^ # ±& a & t£UBM ^ 4 

2 0 *p tt * & 4fc 1 4 0 A ^ a Jfc tt UBM ^ 41 /* 1 2 0 ^ a * B * 
* # 4* A i # - a *140 Jft *« ft 3t ttUBM ^ J| 20 4l 41 3t 
a i* ® 3* ii * 4a 15] » -gt *J i£UBM M M 120 ft. » m & ®. 
*t«fl&*HAJ.iB*^|S|4LUBMA*121 ' ii #tt * p. 4J 
130*£ ' ^ A m #UBM A &121 ^ © ft ft tt « £ » t >fa 
MEJ*ftt*aJ*140B^ . *o $1 C - 1 D B m JF » I^^IhJ^A 
MU40 W ffl » (wetting ) # J& ^UBM A*121fl6^A*fe^ 
- 4^ ® 36, ifcjfc - 0 ,ibUBM ^ ^121 ^ /& © H- H $ ^ © *f 
fti*#ri0i4fcl404L$£At*#,Lb#Ll404L&^»£. - 
[ # W 3g: 3 

^ t s ^ i f i # m- m. & - m & m ^ubm & & ^ & 
4l jl * p. . a m it > it m n m a . & # ft $ ^ & ^ $ a 4l 

a ft ftHJBM 4t M * 4t ^ a £ (& * » a #]UBM ;£ * *| # 

# «fl 4l * - s ft ft £ ^ k ^ - n a ia ^ A Ml ^ & ar 
^ ' * ^ j& & & pa * ^ *t « Bfl a t ^ A - » Ji ^- 




% 7 1 



i « &WiSLW (3) 

3k #UBM A % & 4l a Jt ft J* ' «#1UBM >^ 
ifc a 3k • 

it»^x - a #j #; ^ n. - ft B B a BO -^UBM M. Q m & 

3k m & & ' & #. tfc ^ ^ - & B) ^ SB. Sj 1$ /fcUBM Irl ^ 1 

& 3k » M.jLi&{b3k&m.%m&ik&'®m* • « #• w 

a «}- ifc ^ & g] ^ # & it a - >fc & ^ jl & i& j& & - ^ ffi n 

& 3k & m. % ^ & %L & m ffi D 4^ i77 II # ' # J& 

& M a 4l & & a jfc 4LUBM ^111144:111^ » # 

a i% & & & & ^. jfc £,j f£UBM & M % ' tt^^UBM^f A fi, 

ik • 

4* * # ^ B a a IB ^lUBM j&Q&&3kiv&jr& • ± ^- & ^ 

( A ) & #T - £ g] > B B a H #, ^- # - JL © ' BB IB ^ JL ® 

4& M /& ^. *?- ^ A — t£ ># [passivation layer] » 

(B) ^ -UBM & M % C Under Bump Metallization 
layer ] Ifc i& & M SL © ■ g. t t£UBM ^||#flt*^ 

» 

(C) ^^,-e!!7i4^ia^^UBM^4/f_L ■ *fc *fc » t^fl^ 
& PJ. ># #, ^ £ 32 & It (negative sensitive dry 
film] • a JUi Wt ftf j& UBM <k M % X : 

( D ) £ t£ A J& & pj. ># ^ & 41 & j® |g a . t* flfl a 4fc ft ifc 
i£ b b b IB i IE #> if- ^ ; 
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z. * ftwtmw (4) 

( e ) & & - m. m sl & ia - & sl & mfo m n & & 
m % l t & # f*i a ; 

a ; 

A i& € & A # tfc 1£ U BM M M ; 

( J) & £J t£UBM 4t M Jt » #i ffi IS & & m, £ Jt f£UBM M M 

*»] t£UBM 4r 4 £ 4l #L £k ® » & M & .« 
-^UBM ^411^ > a ^ /&UBM ;£ ^ t& # a 

ft, & W ; 

-fc ( D ) $r m * 5- '} - m a ^ £p ^ & # -t# ft £M& ' -fc ( F ) 
*ttt«.m^LJE.*ia & Jt ifc t£ & m ot^^ipt • jl a 

' f£ JL & |& ^ # & ^ & tfri£ fcl 
' a * * *g frl o 4:^ ft & » ^ 41- -fc 
(G)^»/n^*4fl ft. -jt U B M *4|4-L#-«L^^4t«Jl.tt 

a* » a*i£(j)#-j»tUBM&&*-#j& > *b • -fc(j) 
* & ' © *f t£ #■ & ft • w^^^fe-^^^^s^^^B] 
31 a*, a & • 
[ * * A 1 

ft t i ^ ^ -t H B a | 4LUBM I f 1 a ijt f i >t . — A ft 

*fc #J IK. ^ £p #, fir ® % -kP % 2A 5. 2k ® ft tf A & *fc 
5$ *o T m i& : 

it- & ' *> $ 2 a m m * • * # - B a a n 2 1 0 • t* a m 2 1 0 # e. 
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i - (5) 

% /& *t It t & 4* Mj ■ t£ B 1, IB 2 1 0 4L j£ ® 2 1 3 4& ^ # & 4@ 
'^^211 • 4fc***W4LH4Htftia&t--**46?211*LJ5*P 

^i*^ > t£ # *f ^. 2 1 1 ft # & & m 2 1 o t #• - 4@ g >j ^ m 

Sfe-SLtSfclfrib/lft^^ • i£ B B a |I]210^iL®213jl^/&3f-- 
4ft §£ >§ 2 1 2 (passivation layer ) » -h? ~ ^ 4b & > & 4b 
^ > 35. & S& fl£ ( polyimide ) - T (benezo 

cyclobutene ] &.&tfai\'%Ktk#¥t Clow K 
material ) « fln t& # *f. ^ 2 1 1 ft ffi & ^ tie 4* t& >t 2 1 2 • 

' *»*2BHB/9f7F » ^ ^ -UBM 4 >t 220 C Under 
Bump Metallization layer ) B B a B) 2 1 0 4i jL & 2 1 3 » £ 

^ 4?<J t ' t£UBM & M ^2 20ft«3ttt**ftf2 11iltt^ 
*/|212 . t£UBM £r 1 ^ 220 4l ^ jfc # ^ ft ^ % ® € 4t 
Cplating ) - % ISL [sputtering ) i& tft 3t 
[deposition] & #r » i£ UB M ^ >I ,§ 2 2 0 4iM^ & A *?■ ^ 
2 1 1 4i # ^ # s, . fflaJtifea^L4H*f^21l4L^^4i » & 4£ 
*b » f£UBM £r 4 >f 2 2 0 # ft £g / m - tk/ M - &/ ffc- *n / 

m # & & & m % • 

#*»*3Cffl/9r7F » & & - & ift. & W. % 230 Ifc t& UBM ir| 4 

2 2 0 Ji ■ & 4£ Jfc •■t*&&jfci&/|230ft**#ii&**r*|i3i 

& 3£ flg (negative sensitive dry film) » a ^ 
UBM ^ $ ,# 220 u&Kfktfijr&lV&lfr t£UBM 4t M % 22 0 
-t » ^*IlM£&*&;fc|&yt230^#&ft£ji.£.^^$ 
(mil ) . & £ . -to %2C J8L2V m ft it ' ^^^^^,12.4230 
^ & H $k m m a 23 1 » £ ft a «. ^ /fc 4£ 
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i » ®*ntn*ft (6) 

( photo 1 i thography ] & #M£ * — jfc*250*H*&Jfcjfc|& 
230 # it m m ' a^AttaMt*ia /| 230 ^ttiHtl o 
2 31 » t* # Bfl a 2 3 1 # «■ jfc ^ t£ * *f ^ 2 1 1 it g* & * ^ t£ B a B 
S210 ^ *f ^21 1 Jl 4lUBM ^ 4 >f 220 » & fl& # & 4fc it IB. # 
230^L>f|-^.^# • f £ # o231^,^P^^^^J:<£^A » f£ 
#- W a231^^^pit^^^^i^ &*fcitl&#230i*j EJ ^ t,*7 ft 
£M£ 232 I -k° %2D W\ tf ) • 

& £ • *P#2EBflrtr^ ' tf> & - «. & iL it lfi.2 6 0 
[positive photo-resist ) ■ • #*J ffl g P #J 
[printing] - °t ^ [spraying ] - $L fspin- 
coat ing 3 # It &. 'C pot t ing ) #^S*tf/fc3r;&^/fcf£iE-it 

ib-260 ' m sl it ia2 6o m n #t n a it i& #230 ^ 00 a 

231 ' ii&fe;^_ti£r^o231^t0ftSP4fc232 - 

^ S£ iE it 2 6 0 EMb ^ & • *o $ 2 F El #t • # it £1 f£ f£ 
JL it I&2 6 0 • a ^ ^ i£ & it IB. ,§ 2 3 0 4L f*1 a 2 3 1 » ^ ^ * 
t ' & JL & a i* & J* ^ IB. /f 2 3 0 # $ JP- & ' ^ ® # 
itt£ B a B IB210^jt.£>213 ' U # it m % t% JL it JB.2 6 0 • JL 
it IB.26 0 & as |t H & ^ ^ ^ >f . flq t£ JL it IB.260 

^ IC Aft ^ & it a 4L A it H. 2 6 1 m fa % % Ifr U ffi a 2 3 1 
t ' * & * 48 ^ Bfl 0 231 ^ \n % ^ te232 » |£ *b • UBM ^ J| 
I 220 4:ill4f ^tt^^t ' £ * * *fc #J t ' ti 
*l&2 604L*.*jkfi261#fc * ^*8^AMt*ia^230M o 
23 1 #. * * $ H £ ffl * 0 

4l ^. • 4° # 2G @ m ^ » ^ifeftttfla J&240 ^ f£ A i& it 
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i - ftWtlW (7) 

&*230*.tt£Mo231 ' -ko a a a a HI t 4ft # * ft A & & 
240 > t£ # A J&240 4& ^ ^ i£UBM 4r >i >t 220 - jk * ^ *fc 
t ' i£ # & J*, 2 4 0 # a * »T EJ *?• 4± ^ & h %L • 

# ^2H s m • & fa n & s& it m. % 2 3 o ^ 
>^>jt^it^€^*i^^n§.^>ir^i^^i&^^c,nB.>t230 » Hfc 

^fife#l t ' itEiL&I&2 604L;fc&&ft261;fc-#te#ftfe- • 
$ &. ' *» »2I ffl m ?f ' 4k n §£UBM ^ M Jk 220 • *o a % tk 4k 
PA # 2r & # £'J I^UBM £ J| ># 2 20 > «t * fl J&24 0 4^ & 

3t & ^.24 1 # & £k *J 4L 4k & ' fl& £«] # fijt f£ #• A & * ft 
3t ^-UB M & ^ a m /fcUBM & 1£2 21 #>■ t£ 4fe & &2 4 0 & 

£p ' * ^ i£ # &J&240 ^UBM £ M ^ 220 

ft jfc ft J*2 41 » «. 4* *fc *'J ^ ^UBM M. A % - 3& 

feftJi ' 4* #2 J >2k® » >fcUBM;&&221*#j&4L&. • 

*o & EJ *?■ (reflow ) n # & J&24 0 » # A J&24 0 ^ ffl ^ *)- 
mUBM ^ ^22 1 JL^^^H^^^iHj^a J&240 » tfi $r afl 
4L 2f 'UBMAft2 21^^**«Jfe4lL*.JlA!iJl^*£*l • «. 

a a a B|210jLfl&213l*f*& j& 4^ # - EJ *M£ & J&2 4 0 * # - 
&4cfc£'J.t*#&Jfc2 404L&- i P'fl&£.il&« 

1*iftTft3Lfcft&.4b&&i$L ' Ml 4 ^ * # */3 ^ ^ ti fg, m • 
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3HA5.1D m : - # ifc b b b ID ^UBM & ^ A A J* ^ & 2r * 

£P -ffr & © 7F t> n ; a 

#2A 5.2K B) : 4£ A3, ^ # 4i j| m ^UBM ;£^A&J&^/£;$r 

^ » & - a it * #j t B a a m m & ubm « 1& ^ & i& ^ ^ £p 

#, ® * n • 



7t # 


# *lfc ffi * tt. 18 


• 
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[ t # * #1 ft HI ] 

1 - - 3£ ali ID 4i a % l& # # & • & & ^ 4i # # : 

H 4& - aa K ' t£ a a a IB \% * # - SL © ' B 0 9 Bl 4L jL fi> #, 
$L it $k -flD *¥• ^ ,51 — ^ t& >f (passivation layer) • iL 

t£ #• *?■ ifr % m S ^ t£ % ; 

^ ^ -UBM^I ^ C Under Bump Metallization 
layer) H 4i iL » • *tt$&UBM£-4&,*'(fc&3tta^*?- 

* jsl m « ii ^ ; 

# A - & ft & la * ^ t£UBM ^ 1 >f ji ; 
^*&&*ia*#/fcfc*t'!HMEi . #. Rig o # tilt 

B a a ffl 4L f| * jtf ^ ; 

W&-%Lf&*-SLfom. » tit JL & la # * & & j& & ia 
*?fciW^iiEjLife,ia > u #- ffi m a & & m. % ^ t& #• m 

ft a. 31 A ^ #M£UBM £r £ £ ; 

# fife- t£ a &, & is. £ ; 

ik U t£UBM £ M % ' *'J « « #• a % ft 31 t£UBM £ 4 4} 4l 
a. 31 & ^ ^ ^ *J i£ UBM £r 4 >f 4i & ft . £k M ® pfc i& g 
& & £ a 31 4iUBM $ # (a J£ » a ^ &UBM & Q #t i£ #• & ft 

j& 3p ; 

*?• i£ # 4LUBM ^ ^ _L & ft • 

2 » ^^til^lal^fi,^^^^^ . 
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5* * fUMMHjfeflD 

* t £ r ^ « & m, & ia 4 # & it ^@ m o j ^- j$h t • m ^ 
a hp #> ^ ^ t - ^ A ^Mi ' & r i$j&-®.mz-sLjtmj 

3 - t tf *'l lU # 2 ^^i|-t B a a ' 

© # Jt & n§- ' «4i^tt#M o 4: t7 A <P -to • 

4 - *» t * #'J jfe -HB * 1 ^ m it ^ Jl HI ^ & J& ^ /£ 2r & • 
*t*fl**Mft*-iSA*lfc« C negative 

sens itive dry film) • 

5 . *> t tt 4- m %i ® % 4 m m & & n ^ & & # a # * • 

6 t t£ a ft * ib. * a & m * A i& & • 

6 * t If 4M'J H, ® # 1 J fi flf it 4L A HI ^ & ML ^ J& # & ' 

6 t « a j*. & pj. j% m & & *~ M- sl % & -H. ^ & m w • 

7 ^ t t # ^'J g ® ^ 1 -Jfj m Jfc a B a IB ^ A ft ^ /£ 3" & • 
t H9E. r # & m I * i & |SL j t ' « ^ & £ IS 

yf J*; ^ > ^ ® & t£ B 9 a IB ^ © ° 

8 > *i t tf * #4 jfe @ # 1 3* ft it ^ a S a IB ^ A ML ^ A 3&T ^ . 

* t £ r £fe *J t£UBM £ M % j ^ J» t ' tit « '& *k ti 1ft 
UBM 1 ,§ o 

9 - - t H s a I ^UBM ' & ^ ^ # 4$ # : 

& 4* - & Bl ' t£ a B a IB % * # - JL fi> . f£ aa IB ^ i © 

/fc £fc #l *f Q & — ^ % (passivation layer ) • JL 
/£ -UBM 4 ,f CUnder Bump Metallization 
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^ * tKMMHItlB 

layer ) S£ B B a IB ^ SL ® • ^ t t^UBM I ^ #. f i It * 

ft a ts ^ ti >§ ; 

*g /fc - a m> & W- % *MJBM il^i. : 

^iS&J&fcPJU^^/fc&ifc'ffflMo ' i£ * m o # tj- m t£ 

«f a IS ^ ta # *f ft ; 

^ /fc - as. m 4l it & pa ' i £ st. & m. & ^ n a & & i& 

**«*&t*jLjki8iL ' a 41 n & & & m Jk * M 
H H. & ^ *m*ubm J8 # ; 

& K«J t£UBM ^ 4 > *] ft t£ & & Jfe € Jt t£UBM 4 >t ^ 

a. & & j£ ft % ik m m ubm m % *t « & » %\ ® & t& # 

& 4k ^ a 3t ^ UBM i 4 ^ i ^ - a ^ &UBM 4E, ft ^ t£ #? & & 

10**»t1|**lf£B*9 # m it <fa HI ^UBM « * ^ A 35T 
& ' £ t £ r ^ J& IS & * & ia ># ^ flfl ci j $r ' « W cr 

& £p 4& /£ # -fe7 8 *P 4fc » fln r ^ /£ - >fc & ^ JL & I& j 

' m JL & m a% & & n fa -sp & • 

H-*»t1f**ll&IB*lO *A m * ^ b b 9 IB ^UBM & ft /& 
>r * ' & + £«*.*«ft^f£iLfc|&4L& ' f£ a & & pa. $ ^ M 
n #. 1£ © # it & pi. > a 48 ^ i£ #• P*1 a ^ fa £p in « 

I2**it1fr#*ifcffl*9 ^ m ifc ^ & B] 4^UBM « ft 1$ & * 
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3* * ttt-Mmffl 

> & +n&&&m%&&--n&$ t &$tm Cnegativ 
sensitive dry film ) • 

1 3 * *> t n * *j ft n % 1 2 m it 4l * n 4lubm & & * 

2r >£r » & t t£ & & & IB A a w 3r A i& & • 
1 4 - 4o t tf * #i ft g) # 9 m m ifc ^ & IB ^lUBM ^ ft & /& 3r 

* ' * t « & & m. % m ^ & ^ # & #> ^ =. j. ^ & $ ^ 
r-i • 

.1 5 * *» > # * #| ft H * 9 3» m ifc ^. A -n ^UBM & ft # & 2r 

* ' & t £ r * & ill ' ^ t£ i & IB. j ^ W t ' 
& IB. & ^ . ^ t& # & t£ Ja HI i ® - 

1 6 ^ *o t * # #i ft B9 * 9 rtf it ^ B B a a ^UBM A & # A # 

* ' & t r £fe |[.J f£UBM <k M % j it m t » ft a « & 4fc 
£■] f£UBM 4 4 o 




f t£ .Pall] t &%>T<kA% ] IMWi** 



# 1/17 I # 2/17 * 




% 11/17 I £ 11/17 I 




% 17/17 I 



150 



vvvvvvvvv 



\/////// \ 



\s / s.s / / / / / 








j j j j j j * * * * * j * * j\ 






VVN 

















120 130 132 131 111 1 

% ia n 



2 1 



0 




121 111 112 110 



% IB 



* 1 K 




» 3 I 



250 



f \ 



f > 



f \ 



V ^ 



V 



V/////A 




212 



213 211 210 230 



If* 2C BE 




3 211 2] 



0 230 



% 2D 



$41 




% 5 I 





#71 




240 240 240 240 




% 8 I 



